Hispidulin attenuates bone resorption and osteoclastogenesis via the RANKL-induced NF-κB and NFATc1 pathways.
Hispidulin, a flavonoid that is known to have anti-inflammatory and anti-oxidant effects, attenuates osteoclastogenesis and bone resorption. To investigate the molecular mechanism of its inhibitory effect on osteoclastogenesis, we employed the receptor activator of the nuclear factor κB (NF-κB) ligand (RANKL)-induced murine monocyte/macrophage RAW 264.7 cells and bone marrow-derived macrophages (BMMs) for osteoclastic differentiation in vitro. The inhibitory effect on in vitro osteoclastogenesis was evaluated by counting the number of tartrate-resistant acid phosphatase (TRAP)-positive multinucleated cells and by measuring the expression levels of osteoclast-specific genes such as matrix metalloproteinase 9 (MMP9), TRAP and cathepsin K. Similarly, hispidulin significantly inhibited osteoclast activity in RAW 264.7 cell as well as stimulated the ALP activity of MC3T3E1 cells. Furthermore, the in vivo suppressive effect on bone loss was assessed quantitatively in a lipopolysaccharide (LPS)-induced mouse model using microcomputational tomography (μCT) and histochemical analyses. Hispidulin was found to inhibit RANKL-induced activation of Jun N-terminal kinase (JNK) and p38, in addition to NF-κB in vitro experiment. Additionally, hispidulin decreased NFATc1 transcriptional activity in RANKL-induced osteoclastogenesis. This study identifies hispidulin as a potent inhibitor of osteoclastogenesis and bone resorption and provides evidence for its therapeutic potential to treat diseases involving abnormal bone lysis.